Relative neuroprotective effects of dizocilpine and isoflurane during focal cerebral ischemia in the rat.
Both dizocilpine (MK-801) and isoflurane antagonize glutamatergic neurotransmission. In this study, we examined the relative neuroprotective effects of these drugs administered in equianesthetic doses before the onset of focal cerebral ischemia. Rats were anesthetized with 1.0%-1.5% isoflurane and surgically prepared for filament occlusion of the middle cerebral artery (MCAO). After preparation, one group (n = 22) remained anesthetized with 0.7% isoflurane. Another group (n = 18) was given dizocilpine (1 mg/kg intraperitoneally), and isoflurane was discontinued. The third group (n = 18) was allowed to awaken immediately after the onset of ischemia. MCAO persisted for 75 min. Epidural temperature was controlled at 37.5 degrees C during ischemia and the first 22 h of recovery. A 7-day recovery interval was allowed. Total infarction volumes (mean +/- SD) were less for the dizocilpine group (100 +/- 65 mm3) versus the awake group (182 +/- 36 mm3; P = 0.001). Infarction volumes did not differ significantly between the isoflurane group (142 +/- 81 mm3) and either the dizocilpine (P = 0.11) or the awake group (P = 0.15). Isoflurane was examined at doses used clinically but smaller than those found to reduce N-methyl-D-aspartate (NMDA)-mediated injury in vitro. This study supports the hypothesis that NMDA receptor activation is injurious during focal ischemia and that amelioration of focal ischemic brain damage by NMDA receptor antagonists persists under normothermic conditions. Rats underwent focal cerebral ischemia with rigid maintenance of brain normothermia. The glutamate receptor antagonist dizocilpine was effective in reducing cerebral infarction size during persistent conditions of brain normothermia. In contrast, isoflurane administered at equianesthetic doses did not reduce infarction size. This study supports the hypothesis that N-methyl-D-aspartate receptor activation is injurious during focal ischemia and that amelioration of focal ischemic brain damage by N-methyl-D-aspartate receptor antagonists persists under normothermic conditions.